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METHOD AND SYSTEM FOR DETECTING 
FLUID INJECTION FROM STATIONARY TO 

ROTATING MEMBERS 

RELATED APPLICATIONS 

This application is related to co-pending and co-oWned 
patent applications entitled: ‘Method and Apparatus for 
Reducing Microprocessor Speed Requirements in Data 
Acquisition Applications,’ HoneyWell Docket No. M10 
01121, US. Ser. No. 09/792,996, ?led on Feb. 26, 2001, 
now US. Pat. No. 6,507,799; ‘Simultaneous Injection 
Method and System for a Self-Balancing Rotatable 
Apparatus,’ HoneyWell Docket H16-26312, U.S. Ser. No. 
09/896,763, ?led on Jun. 29, 2001, now US. Pat. No. 
6,532,422; ‘Energy-Based Thresholds Applied to Dynamic 
Balancing,’ HoneyWell Docket No. H16-02079, U.S. Ser. 
No. 09/951,798, ?led on Sep. 10, 2001, still pending; 
‘Dynamic Correlation Extension for a Self-Balancing Rotat 
able Apparatus’ HoneyWell Docket No. H16-26311, U.S. 
Ser. No. 09/951,932, ?led on Sep. 10, 2001, now US. Pat. 
No. 6,622,105; ‘Continuous FloW Method and System for 
Placement of Balancing Fluid on a Rotating Device Requir 
ing Dynamic Balancing’, HoneyWell Docket H16-01112, 
U.S. Ser. No. 10/001,006, ?led on Nov. 15, 2001, still 
pending; ‘Dynamic Balancing Application Mass 
Placement’, HoneyWell Docket H16-01117, U.S. Ser. No. 
10/001,090, ?led on Nov. 15, 2001, still pending; ‘Fixed 
BandWidth Correlation WindoW Method and System for a 
Self-Balancing Rotatable Apparatus,’ HoneyWell Docket 
No. M10-02075, U.S. Ser. No. 09/999,594, ?led on Nov. 15, 
2001, still pending; ‘Supervisory Method and System for 
Improved Control Model Updates Applied to Dynamic 
Balancing,’ HoneyWell Docket No. H16-02076, U.S. Ser. 
No. 10/011,218, ?led on Nov. 15, 2001, still pending; ‘Data 
Manipulation Method and System for a Self-Balancing 
Rotatable Apparatus,’ HoneyWell Docket No. H16-02078, 
U.S. Ser. No. 10/000,882, ?led on Nov. 15, 200, still 
pending; ‘Resonance Identi?cation Extension for a Self 
Balancing Rotatable Apparatus,’ HoneyWell Docket No. 
H16-02080, U.S. Ser. No. 10/001,098, ?led on Nov. 15, 
2001, now US. Pat. No. 6,546,354; ‘Method and System for 
MechaniZing Simultaneous Multi-Actuator Actions Applied 
to Dynamic Balancing,’ HoneyWell Docket No. H16-26313, 
U.S. Ser. No. 10/000,255, ?led on Nov. 15, 2001, still 
pending.” 

TECHNICAL FIELD 

The present invention relates to sensor methods and 
systems. The present invention also relates to sensor meth 
ods and systems for use in rotating devices and rotating 
systems. Additionally, the present invention generally 
relates to sensors for use in machines for Washing articles. 
The present invention also relates to sensors for detecting 
?uid transfer in rotating systems. 

BACKGROUND OF THE INVENTION 

In spin balancing control systems, such as Washing 
machines or other rotating systems or rotating devices, 
problems are generally associated With injector valve actua 
tion timing variation. Timing variation, in particular, often 
presents problems. The timing variation is the difference 
betWeen the intended injection event as dictated by a con 
troller and the actual injection event that occurs in the 
rotating system or rotating device. In such rotating systems 
or rotating devices, a rotating member has a certain “out of 
balance,” Which can be represented by a vector With phase 
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2 
and magnitude. Such a balance control system or rotating 
system typically utiliZes liquid injector valves to place mass, 
such as ?uid, on the rotating member at certain angles to 
compensate for the “out of balance”. The injectors are 
generally stationary and project mass or ?uid across an air 
gap to discrete channels on the rotating member that, in turn, 
directs the mass or ?uid to speci?c angular locations on the 
rotating member. 

Injection timing can be critical to the operation of the 
rotating system or rotating device because inconsistent 
actuation of the injector valves may result in the placement 
of mass or ?uid at the Wrong location. As rotational speeds 
increase, the injector valve timing becomes even more 
critical because a ?Xed timing error in the injector valve 
actuation may result in an increased error for angular place 
ment. Ultimately this can result in an unstable or sloWly 
converging control system. Some of the causes of inconsis 
tent injector valve actuation include physical production 
variation from one valve to the neXt and the aging of the 
valve through its lifetime of operations. 

Compensation for injector valve variation can be achieved 
by placing a sensor in an air gap betWeen the stationary 
valve and rotating member. Typically, hoWever, there is little 
room to place a sensing element in the air gap. The present 
inventors have thus come to realiZe that What is needed to 
solve the aforementioned problems is a method and system 
for determining When actual ?uid is injected into the rotating 
system so that little doubt eXists Where the counter balance 
has been applied. 

BRIEF SUMMARY OF THE INVENTION 

The folloWing summary of the invention is provided to 
facilitate an understanding of some of the innovative fea 
tures unique to the present invention and is not intended to 
be a full description. A full appreciation of the various 
aspects of the invention can be gained by taking the entire 
speci?cation, claims, draWings, and abstract as a Whole. 

In accordance With addressing the shortcomings of the 
prior art, it is one aspect of the present invention to provide 
sensor methods and systems. 

It is another aspect of the present invention to provide 
methods and system for detecting the transfer of mass in a 
rotating device or rotating system, such as, for eXample, a 
dishWasher, clothes Washing machine, circuit board Washing 
machine, etc. 

It is yet another aspect of the present invention to provide 
methods and systems for detecting the transfer of ?uid in a 
rotating device or rotating system. 

It is still another aspect of the present invention to provide 
methods and system for detecting the transfer of ?uid from 
stationary to rotatable members in rotating devices or rotat 
ing systems. 

It is also an aspect of the present invention to provide 
methods and systems for detecting the transfer of ?uid in a 
rotating device or rotating system utiliZing closed-loop 
feedback techniques. 

In accordance With various aspects of the present 
invention, methods and systems are disclosed herein for 
detecting mass transfer in a rotating device or rotating 
system. Mass may be transferred from the stationary mem 
ber to the rotating member. The transfer of the mass from the 
stationary member to the rotating member may be detected 
utiliZing a sensor. Such a sensor may be con?gured as a 
stand-alone device that a user installs on a Washing machine. 
A controller linked to the stationary member thereafter may 



US 6,701,561 B2 
3 

receive a signal that the transfer of mass has been detected, 
in response to detecting the transfer of mass, thereby per 
mitting the controller to compensate future mass placements 
in the rotating system according to measured latencies. The 
mass may comprise a ?uid. The ?uid itself may be conduc 
tive. 

A gap is generally con?gured betWeen the stationary 
member and the rotating member. One or more Wires 
connected to the sensor may be inserted into a stream of such 
?uid that is created When injectors are activated. TWo Wires 
may preferably be utiliZed, but additionally Wires can be 
implemented Within the gap if necessary. An electrical 
circuit thus may be completed When the stream of ?uid 
travels through the gap and comes into contact With the 
Wires connected to the sensor and sensor circuitry associated 
With the sensor. The conductive ?uid may have a particular 
level of conductivity. The level of conductivity is preferably 
greater than the level of conductivity associated With open 
air. The sensor may be con?gured as a capacitive sensor, a 
contact-type conductivity sensor, a non-contact type con 
ductivity sensor, or an optical sensor. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The accompanying ?gures, in Which like reference 
numerals refer to identical or functionally-similar elements 
throughout the separate vieWs and Which are incorporated in 
and form part of the speci?cation, further illustrate the 
present invention and, together With the detailed description 
of the invention, serve to explain the principles of the 
present invention. 

FIG. 1 is a schematic front vieW of a drum-type Washing 
machine in Which embodiments of the present invention 
may be implemented; 

FIG. 2 illustrates a high-level ?oW chart of operations 
illustrating operational steps for detecting mass transfer in a 
rotating system, in accordance With preferred embodiments 
of the present invention; 

FIG. 3 depicts a high-level ?oW chart of operations 
illustrating operational steps for detecting ?uid transfer in a 
rotating system, in accordance With preferred embodiments 
of the present invention; 

FIG. 4 illustrates a high-level ?oW chart of operations 
illustrating additional operational steps for detecting ?uid 
transfer in a rotating system, in accordance With preferred 
embodiments of the present invention; 

FIG. 5 depicts a block diagram illustrating a system for 
detecting mass transfer in a rotating device, in accordance 
With preferred embodiments of the present invention; 

FIG. 6 is a block diagram illustrating a system for 
detecting mass transfer from a stationary member to a 
rotating member in a rotating device, in accordance With 
preferred embodiments of the present invention; 

FIG. 7 depicts a block diagram illustrating a system for 
detecting mass transfer in a rotating device connected to a 
sensor that includes particular sensor circuitry, in accor 
dance With preferred embodiments of the present invention; 
and 

FIG. 8 illustrates a schematic diagram of a ?uid detection 
circuit that may be implemented in accordance With the 
present invention. 

DETAILED DESCRIPTION OF THE 
INVENTION 

The particular values and con?gurations discussed in 
these non-limiting eXamples can be varied and are cited 

10 

15 

25 

35 

45 

55 

65 

4 
merely to illustrate an embodiment of the present invention 
and are not intended to limit the scope of the invention. 

FIG. 1 is a schematic front vieW of a drum-type Washing 
machine in Which embodiments of the present invention 
may be utiliZed. Those skilled in the art can appreciate that 
the drum-type Washing machine illustrated in FIG. 1 repre 
sents one eXample of an environment in Which the present 
invention described herein may be implemented. The Wash 
ing machine illustrated in FIG. 1 is an eXample of one 
potential type of rotating system or rotating device in Which 
the present invention may be implemented. (Note that the 
terms “rotating system,” “rotating device” and “rotating 
apparatus” may be utiliZed interchangeably herein.) 
The present invention is not limited to Washing machines, 

dishWashers and other such machines and environments but 
may be implemented in any environment in Which a need 
eXists to detect the transfer of mass from stationary members 
to rotating members and to compensate accordingly. The 
sensor described herein thus may be utiliZed to detect the 
transfer of mass, such as a ?uid. The drum-type Washing 
machine illustrated in FIG. 1 is thus presented for illustrative 
purposes only and is not a limiting feature of the present 
invention. It can be appreciated that the invention described 
herein may also be utiliZed for ?ltration, chemical 
processing, re?ning and other liquid-based processes, 
Wherein the drum-type system illustrated in FIG. 1 may be 
illustrative of a reservoir for various liquids. 

The Washing machine shoWn in FIG. 1 has a housing 1, 
in Which a tub 2 (e.g., suds container) is mounted. While the 
speci?c details of the tub mounting are not illustrated, it is 
noted that the tub 2 is capable of vibrating. A laundry drum 
3 is rotatably supported about a horiZontal aXis in the tub 2. 
Water and, optionally, detergent can be supplied to it in the 
upper portion of the tub 2 via a line 4 from a supply line 5 
via a magnet valve 6 and a detergent dispenser 7. Adrain line 
9 communicates in ?uid-tight fashion With a drain opening 
8 in the loWer portion of the tub 2. The drain line 9 
communicates via belloWs creases 10 and a further line 11, 
With a non-illustrated WashWater pump ?Xedly mounted in 
the housing 1. Located betWeen the drain line 9 and a further 
opening 12, Which is disposed at a someWhat higher geo 
detic level than the drain opening 8, there is a line segment 
13. Those skilled in the art can appreciate that some, but not 
all, Washing machines may employ this function. Other 
Washing machines may utiliZe a pump to recirculate the 
Wash Water. 

Due to the level difference betWeen the openings 8 and 12, 
there is a steady ?oW of WashWater through the line segment 
13 during Washing machine operation. The ?oW occurs into 
and through the opening 12 to the drain line 9 and back via 
the drain opening 8 into the tub 2. The ?oW is based on slight 
pressure differences in the WashWater above the drain open 
ing 8 and the opening 12. Those skilled in the art can 
appreciate that the Washing machine illustrated in FIG. 1 is 
disclosed herein for illustrative purposes only. 

FIG. 2 illustrates a high-level ?oW chart 20 of operations 
illustrating operational steps for detecting mass transfer in a 
rotating system, in accordance With preferred embodiments 
of the present invention. An eXample of such a rotating 
system or rotating device is illustrated by the Washing 
machine of FIG. 1. As illustrated at block 22, mass may be 
transferred from a stationary member to a rotating member 
in a rotating system. Note that an eXample of such stationary 
and rotating members are illustrated in FIG. 6 herein respec 
tively as stationary device 60 and rotating device 56. The 
stationary member may be an injector. An eXample of such 
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an injector is illustrated in FIG. 7 herein as injector 70. Note 
that as utilized herein the term “injector” can refer to 
devices, such as valves, nozzles, injectors, or other similar 
devices Well knoWn in the art. 

As illustrated at block 24, a transfer of mass from the 
stationary member to the rotating member is detected uti 
lizing a sensor connected to the stationary member. As 
indicated neXt at block 26, a controller linked to the station 
ary member thereafter receives a signal that the transfer of 
mass has been detected, thereby permitting the controller, as 
illustrated at block 28, to compensate future mass place 
ments in the rotating system according to measured laten 
c1es. 

It is important to note that an additional input to the 
controller may be required to determine the latency of the 
mass placement system. This additional input ties the mass 
placement system to the spinner in a manner that permits the 
latency of the mass placement system to be calculated. 
Because mass is placed in an eXact location on the rotating 
system, the eXact location of the rotating system With respect 
to a stationary system or stationary device should be knoWn 
to determine the latencies. 

FIG. 3 depicts a high-level ?oW chart 30 of operations 
illustrating operational steps for detecting ?uid transfer in a 
rotating system, in accordance With preferred embodiments 
of the present invention. FIG. 3 represents a series of steps 
that are analogous to the operational steps illustrated in FIG. 
2, the difference being that a transfer of ?uid in a rotating 
system is detected rather than simply a transfer of mass. As 
illustrated at block 32, ?uid may be transferred from a 
stationary member to a rotating member in a rotating system. 

Thereafter, as illustrated at block 34, a transfer of ?uid 
from the stationary member to the rotating member is 
detected utilizing a sensor connected to the stationary mem 
ber. As indicated neXt at block 36, a controller linked to the 
stationary member thereafter receives a signal that the 
transfer of ?uid has been detected, thereby permitting the 
controller, as illustrated at block 38, to compensate future 
mass placements in the rotating system according to mea 
sured latencies. 

FIG. 4 illustrates a high-level ?oW chart 40 of operations 
illustrating additional operational steps for detecting ?uid 
transfer in a rotating system, in accordance With preferred 
embodiments of the present invention. The operational steps 
indicated in FIG. 4 generally describe a method that may be 
folloWed to implement a sensor Which detects the actual 
transfer of liquid or ?uid mass from a stationary member to 
a rotating member to thereby provide a controller With 
information describing events Within the rotating system or 
rotating device (e.g., the Washing machine illustrated in FIG. 
1). An eXample of such a controller is illustrated in FIGS. 5 
to 8 herein as controller 54. 

Without such a sensor, the controller may activate injec 
tors at a certain time, Which, in an ideal situation, may place 
mass at eXact positions identi?ed by the controller. An 
eXample of such a sensor is illustrated in FIGS. 5 to 8 herein 
as sensor 58. Those skilled in the art can appreciate that 
inconsistent latencies associated With injector actuation may 
cause unknoWn errors in mass placement. A sensor, Which 
detects the placement of mass, can inform the controller of 
the error, thereby permitting the neXt injection to compen 
sate for the latencies. This approach thus assumes that the 
behavior of the injector is consistent With respect to the 
frequency of the injection. The sensor and associated sys 
tems and methods thereof, Which are described herein, can 
be con?gured to include a diagnostic feature to report 
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6 
injector failure or the need for replacement prior to total 
failure. Without such a sensor, the injectors Would have to be 
manufactured With very little variation from part to part and 
With little or no drift over their lifetime in particular appli 
cations. 

Thus, as illustrated at block 42 of ?oW chart 40, injectors 
associated With the rotating system or rotating device, may 
be activated. Such injectors may be stationary members. The 
?uid may thus be transferred from an injector (e.g., a 
stationary member) to rotating member Within the rotating 
system. When the injectors are activated, a stream of ?uid is 
generally created, as described at block 44, Within the 
rotating system or rotating device, such as, for eXample, the 
Washing machine illustrated in FIG. 1. Note that an eXample 
of such an injector is illustrated in FIG. 7 herein as injector 
70. 
An air gap is generally present betWeen the stationary 

member and rotating member in the rotating system. The 
tips of tWo small-diameter Wires may be inserted into the 
stream of ?uid that is created When the injector or injectors 
are activated. Thus, as illustrated at block 46, one or more 
Wires may be inserted into the stream of ?uid. The Wires are 
connected to a sensor, Which in turn may be linked to the 
stationary member. The stream of ?uid thus travels through 
the air gap and comes into contact With the other Wire, as 
described at block 48. 

Both Wires positioned With the gap thus come into contact 
With the ?uid. An electrical circuit can be completed, as 
indicated at block 50, from one Wire through the ?uid or 
liquid to the other Wire and through associated sensor 
circuitry. The ?uid should have some level of conductivity, 
Which is greater than the conductivity of open air. The actual 
conductivity sensing circuit or sensor circuitry associated 
With the sensor can be con?gured in a variety of arrange 
ments. Such sensor circuitry should preferably, hoWever, 
provide a signal through the ?uid being measured that is 
small in magnitude and alternating in polarity at approxi 
mately a 50 percent duty cycle. An eXample of such sensor 
circuitry is illustrated in FIG. 7 herein as sensor circuitry 72. 
Note that an eXample of sensor circuitry 72 in the form of a 
schematic diagram is illustrated in FIG. 8 herein as ?uid 
detection circuit 100. This circuit can prevent associated 
Wire probes from being sacri?ced by the ion exchange that 
takes place With a DC signal. With an AC signal, such probes 
Will not degrade. The sensor itself may be con?gured as a 
contact-type conductivity sensor, a non-contact conductivity 
sensor, an optical sensor, and/or a capacitive sensor. 

FIG. 5 depicts a block diagram illustrating a system 52 for 
detecting mass transfer in a rotating device 56, in accordance 
With preferred embodiments of the present invention. In 
such a system, mass may be transferred from a stationary 
member, such as an injector, to a rotating member associated 
With the rotating device 56. Alternatively, mass may be 
transferred from the stationary member of a stationary 
device directly to the rotating device. Sensor 58 can be 
utilized to detect a transfer of mass from the stationary 
member and/or stationary device to a rotating member of 
rotating device 56. Controller 54 may receive a signal 
indicating that the transfer of mass has been detected, 
thereby permitting controller 54 to compensate future mass 
placements in rotating device 56 according to measured 
latencies. Note that in FIGS. 5 to 8 herein, identical or 
analogous elements are indicated by identical reference 
numerals. Also note that the term “stationary member” may 
be utilized synonymously form the term “stationary device” 
or may refer to a portion (i.e., “member”) of the stationary 
device, depending on a desired implementation of the 
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present invention. Likewise, the term “rotating member” 
may be utilized synonymously With the term “rotating 
device” or may simply refer to a portion (i.e., “member”) of 
the rotating device. 

FIG. 6 illustrates a block diagram of a system 55 for 
detecting mass transfer from a stationary device 60 to 
rotating device 56, in accordance With preferred embodi 
ments of the present invention. Note that system 55 of FIG. 
6 is analogous to system 52 of FIG. 5, the difference being 
that stationary device 60 is illustrated in FIG. 6 and not in 
FIG. 5. Those skilled in the art can appreciate, of course, that 
stationary device 60 may be con?gured as an injector, and 
thus is generally analogous to injector 70 illustrated in FIG. 
7. 

FIG. 7 illustrates a block diagram of a system 59 for 
detecting the transfer of ?uid 68 in a rotating device 56 
connected to a sensor 58 that includes particular sensor 
circuitry 72, in accordance With preferred embodiments of 
the present invention. System 59 is generally analogous to 
system 55 of FIG. 6 and system 52 of FIG. 5. Fluid 68 may 
be transferred from injector 70 (i.e., a stationary member) to 
a rotating member Within or connected to rotating device 56. 
A stream of ?uid 68 is generally created When one or more 
injectors 70 are activated. The tips of tWo small diameter 
Wires may be then inserted into the stream of ?uid 68, 
providing less interference to the ?oW of ?uid 68. 
When the stream of ?uid 68 travels across the air gap, as 

eXplained previously, an electrical circuit is completed from 
one Wire through ?uid 68 to the other Wire and through 
associated sensor circuitry 72. Sensor circuitry 72 preferably 
provides a signal through ?uid 68 that is small in magnitude 
and alternating in polarity at a 50 percent duty cycle, Which 
prevents associated Wire probes from being sacri?ced in the 
ion eXchange that takes place in a DC signal. Fluid 68 is 
generally conductive. A speci?c eXample of sensor circuitry 
72 is provided in FIG. 8 as ?uid detection circuit 100. 

FIG. 8 illustrates a schematic diagram of a ?uid detection 
circuit 100 that may be implemented in accordance With the 
present invention. Fluid detection circuit 100 includes a 
capacitor 114 connected to ground and an ampli?er 102. 
Capacitor 114, labeled C1 in FIG. 8, may have a value of 
0.01 u. Note that the values indicated herein for the various 
electrical components of ?uid detection circuit 100 are 
presented for illustrative purposes only. It can be appreciated 
by those skilled in the art that various modi?cations to ?uid 
detection circuit 100 may be made so long as the general 
principals taught by the present invention are practiced 
Within particular implementations of the present invention. 

Capacitor 114 is generally linked to ampli?er 102 at node 
A. Ampli?er 102 may have a value of u1A. Capacitor 114 is 
also linked to a resistor 116 at node A. Resistor 116 generally 
forms part of a conductivity probe. Resistor 116 can com 
prise a POT labeled “LIQUID” Which represents the resis 
tance across conductivity probes in the presence or absence 
of ?uid. Resistor 116 may in turn be connected to a resistor 
118 at node B. Resistor 118, Which is labeled R10 in FIG. 8, 
could have a value of, for example, 10 k. Resistor 118 is 
generally connected to the output of ampli?er 102 at the 
node labeled OUTPUT. The output of circuit 100 can be a 
50% duty cycle. Vcc can be a square Wave generator With a 
frequency that is dependent on the resistance seen across the 
conductivity probe. 

The output of ampli?er 102 is also linked to resistor 104 
at node G. Resistor 104 is labeled R2 in FIG. 8. Resistor 104 
could have a value of, for eXample, 100 k. Resistor 104 is 
linked to resistor 106 at node C. Resistor 104 is also 
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connected to ampli?er 102 at node C. Resistor 106 is labeled 
in FIG. 8 as R1. Resistor 106 could have a value of, for 
eXample, 10 k. Resistor 106 is additionally connected to 
resistors 108 and 110 at node E. Resistor 110 and 108 are 
respectively labeled R4 and R5 in FIG. 8. Resistor 110 is 
connected to ground and could have a value of, for eXample, 
1 k. Resistor 108 may also have a value of 1 k. Resistor 108 
is generally connected to ampli?er 102 at node F and a V+ 
node of ampli?er 102. Note that ampli?er 102 may be 
connected to ground at a V- node. Vcc 112 is generally 
connected to ground and resistor 108 at node F. 

The embodiments and eXamples set forth herein are 
presented to best eXplain the present invention and its 
practical application and to thereby enable those skilled in 
the art to make and utiliZe the invention. Those skilled in the 
art, hoWever, Will recogniZe that the foregoing description 
and eXamples have been presented for the purpose of 
illustration and eXample only. Other variations and modi? 
cations of the present invention Will be apparent to those of 
skill in the art, and it is the intent of the appended claims that 
such variations and modi?cations be covered. 

The description as set forth is not intended to be exhaus 
tive or to limit the scope of the invention. Many modi?ca 
tions and variations are possible in light of the above 
teaching Without departing from the spirit and scope of the 
folloWing claims. It is contemplated that the use of the 
present invention can involve components having different 
characteristics. It is intended that the scope of the present 
invention be de?ned by the claims appended hereto, giving 
full cogniZance to equivalents in all respects. 
The embodiments of an invention in Which an exclusive 

property or right is claimed are de?ned as folloWs: 
1. A method for detecting mass transfer in a rotating 

system, said method comprising the steps of: 
transferring mass from a stationary member to a rotating 

member; 
detecting a transfer of mass from said stationary member 

to said rotating member utiliZing a sensor; and 
signaling a controller that said transfer of mass has been 

detected, in response to detecting said transfer of mass, 
thereby permitting said controller to compensate future 
mass placements in said rotating system according to at 
least one measured latency. 

2. The method of claim 1 Wherein said mass comprises a 
?uid. 

3. The method of claim 1 further comprising the step of: 
con?guring a gap betWeen said stationary member and said 
rotating member. 

4. The method of claim 3 further comprising the steps of: 
inserting at least one Wire connected to said sensor into a 
stream of said ?uid that is created When injectors are 
activated; and completing an electrical circuit through sen 
sor circuitry associated With said sensor. 

5. The method of claim 4 Wherein said stream of ?uid 
comprises a ?uid having a particular level conductivity. 

6. The method of claim 4 Wherein said stream of ?uid 
comprises ?uid having a level of conductivity greater than a 
level of conductivity associated With open air. 

7. The method of claim 1 Wherein said mass comprises a 
conductive ?uid. 

8. The method of claim 1 Wherein said mass comprises a 
conductive a ?uid having a particular level of conductivity. 

9. The method of claim 1 Wherein said sensor comprises 
a capacitive sensor. 

10. The method of claim 1 Wherein said sensor comprises 
a contact-type conductivity sensor. 
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11. The method of claim 1 wherein said sensor comprises 
a non-contact type conductivity sensor. 

12. The method of claim 1 Wherein said sensor comprises 
an optical sensor. 

13. The method of claim 1 Wherein said stationary mem 
ber comprises an injector. 

14. A method for detecting ?uid transfer in a rotating 
system, said method comprising the steps of: 

transferring ?uid from a stationary member to a rotating 
member; 

detecting a transfer of ?uid from said stationary member 
to said rotating member utiliZing a sensor; and 

signaling a controller that said transfer of ?uid has been 
detected, in response to detecting said transfer of ?uid, 
thereby permitting said controller to compensate future 
?uids placements in said rotating system according to 
at least one measured latency. 

15. A method for detecting ?uid transfer in a rotating 
system, said method comprising the steps of: 

transferring a ?uid from a stationary member to a rotating 
member, Wherein said ?uid comprises a conductive 
?uid having a particular level of conductivity; 

detecting a transfer of ?uid from said stationary member 
to said rotating member utiliZing a sensor; and 

signaling a controller that said transfer of ?uid has been 
detected, in response to detecting said transfer of ?uid, 
thereby permitting said controller to compensate future 
?uids placements in said rotating system according to 
at least one measured latency. 

16. A method for detecting ?uid transfer in a rotating 
device, said method comprising the steps of: 

transferring a ?uid having a particular level of conduc 
tivity from a stationary member to a rotating member 
Wherein a gap is formed betWeen said stationary mem 
ber and said rotating member, such that said stationary 
member comprises an injector; 

inserting at least one Wire connected to said sensor into a 
stream of said ?uid that is created When injectors are 
activated; 

completing an electrical circuit When said stream of said 
?uid travels across said gap to at least one other Wire 
connected to a sensor linked to said rotating system and 
through sensor circuitry associated With said sensor; 

detecting a transfer of said ?uid from said stationary 
member to said rotating member utiliZing said sensor, 
in response to transferring said ?uid from said station 
ary member to said rotating member; and 

signaling a controller that said transfer of said ?uid has 
been detected, in response to detecting said transfer of 
said ?uid, thereby permitting said controller to com 
pensate future ?uid placements in said rotating system 
according to at least one measured latency, Wherein 
said rotating system comprises a Washing machine. 

17. A system for detecting mass transfer in a rotating 
device, said system comprising: 

mass transferred from a stationary member to a rotating 

member; 
a sensor for detecting a transfer of mass from said 

stationary member to said rotating member, in response 
to transferring mass from said stationary member to 
said rotating member; and 

a controller linked to said rotating device, Wherein said 
controller receives a signal that said transfer of mass 
has been detected, in response to detecting said transfer 
of mass, thereby permitting said controller to compen 
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sate future mass placements in said rotating device 
according to at least one measured latency. 

18. The system of claim 17 Wherein said mass comprises 
a ?uid. 

19. The system of claim 17 Wherein said stationary 
member and said rotating member have a gap formed 
therebetWeen. 

20. The system of claim 19 further comprising the steps 
of: 

at least one Wire connected to said sensor, Wherein said at 
least one Wire is inserted into a stream of said ?uid that 
is created When injectors are activated; and 

an electrical circuit completed When said stream of said 
?uid travels across said gap to at least one other Wire 
connected to said sensor and through sensor circuitry 
associated With said sensor. 

21. The system of claim 20 Wherein said stream of ?uid 
comprises a ?uid having a particular level conductivity. 

22. The system of claim 20 Wherein said stream of ?uid 
comprises ?uid having a level of conductivity greater than a 
level of conductivity associated With open air. 

23. The system of claim 17 Wherein said mass comprises 
a conductive ?uid. 

24. The system of claim 17 Wherein said mass comprises 
a conductive a ?uid having a particular level of conductivity. 

25. The system of claim 17 Wherein said sensor comprises 
a capacitive sensor. 

26. The system of claim 17 Wherein said sensor comprises 
a contact-type conductivity sensor. 

27. The system of claim 17 Wherein said sensor comprises 
a non-contact type conductivity sensor. 

28. The system of claim 17 Wherein said sensor comprises 
an optical sensor. 

29. The system of claim 17 Wherein said stationary 
member comprises an injector. 

30. A system for detecting ?uid transfer in a rotating 
device, said system comprising: 

?uid transferred from a stationary member to a rotating 
member; 

a sensor for detecting a transfer of said ?uid from said 
stationary member to said rotating member, in response 
to transferring said ?uid from said stationary member 
to said rotating member; and 

a controller linked to said rotating device, Wherein said 
controller receives a signal indicating that said transfer 
of said ?uid has been detected, in response to detecting 
said transfer of said ?uid, thereby permitting said 
controller to compensate future ?uid placements in said 
rotating device according to at least one measured 
latency. 

31. A system for detecting ?uid transfer in a rotating 
device, said system comprising: 

?uid transferred from a stationary member to a rotating 
member, Wherein said ?uid comprises a conductive 
?uid having a particular level of conductivity; 

a sensor for detecting a transfer of said ?uid from said 
stationary member to said rotating member; and 

a controller linked to said rotating device, Wherein said 
controller receives a signal indicating that said transfer 
of said ?uid has been detected, in response to detecting 
said transfer of said ?uid, thereby permitting said 
controller to compensate future ?uid placements in said 
rotating device according to at least one measured 
latency. 

32. A system for detecting ?uid transfer in a rotating 
device, said system comprising: 
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a ?uid having a particular level of conductivity, wherein a sensor for detecting a transfer of said ?uid from said 
said ?uid is transferred from a stationary member to a stationary member to said rotating member; and 
rotating member through a gap formed betWeen said 
stationary member and said rotating member, such that 
said stationary member comprises an injector; 5 

a controller linked to said rotating device, Wherein said 
controller receives a signal indicating that said transfer 
of said ?uid has been detected, in response to detecting 
said transfer of said ?uid, thereby permitting said 
controller to compensate future ?uid placements in said 
rotating device according to at least one measured 

an electrical circuit completed When said stream of said latency, Wherein said rotating device comprises a Wash 
?uid travels across said gap to at least one other Wire 10 ing machine. 
connected to a sensor linked to said rotating device and 
through sensor circuitry associated With said sensor; * * * * * 

at least one Wire connected to said sensor, Wherein said at 
least one Wire is inserted into a stream of said ?uid that 
is created When injectors are activated; 
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